Background and Purpose: Venous thromboembolism(VTE) is a leading cause of morbidity and mortality during the acute recovery period after stroke. This study was designed to study the incidence of deep venous thrombosis (DVT) in acute stroke patients & determine the risk factors contributing to development of DVT in these patients. Patients &Methods: 280 patients, admitted because of acute stroke, were enrolled in this study. All patients were examined by Doppler ultrasonography (DUS) of the four limbs at one and two weeks after admission for possibility of DVT . If the patients was suspected to have DVT before or after this time (limb swelling, local pain or tenderness) DUS of the affected limb was done. We performed D-dimer assay level and considered it as an important marker for DVT suspicion. Other comorbidities, type of stroke and their relation to DVT development were investigated. Data were collected, entered and checked using SPSS software version 17. Univariate and multivariate analysis of data were done to determine important predictor risk factors for DVT development in stroke patient Results: 25 out of 280 patients(8.93%) developed DVT during their stay in intensive care unit (ICU) as a complication of acute stroke. DVT affected mainly the paralyzed limb and was mainly distal and occurred mostly after 2 weeks of admission. Patients complicated with DVT were characterized by being older and having higher percentage of smokers with no impact of gender. Multivariate regression analysis identified atrial fibrillation (AF) and intracerebral hemorrhage (ICH) as independent risk factors for early stroke related DVT (p=0.002 & p=0.025 respectively). Conclusions: Incidence of DVT as a complication of stroke was 8.93 %. AF and ICH were determined as predictors and independent risk factors for development of DVT poststroke.
INTRODUCTION
troke is a devastating public health problem worldwide, considered as the third leading cause of death in developed countries, and the leading cause of disability among adults [1]. Stroke is also a major cause of long-term disability and has potentially enormous emotional and socioeconomic results for patients, their families, and health services [2] .
The occurrence of medical complications has been shown to contribute to poor outcome because these complications may hinder optimum rehabilitation, increase the length of hospital stay and resource use. Furthermore, medical complications have been associated with increased mortality. [3] . Deep vein thrombosis (DVT), including pulmonary embolism (PE) as a sequel, is a serious complication of stroke. It is considered to develop mostly within 2 weeks poststroke.
[4].
The diagnosis of DVT in the critically ill patients presents specific challenges because many patients are not able to communicate their symptoms (such as leg pain or shortness of breath), [5].The aim of this study was to establish the incidence of early stroke-related DVT and identify risk factors for its development. The present work was a prospective study conducted from January to June 2012 at the stroke unit of Medical ICU at Zagazig University Hospitals,Egypt.
SUBJECTS AND METHODS
This study was an observational longitudinal prospective one. It included patients admitted to stroke unit of medical ICU at Zagazig University Hospitals with diagnosis of stroke in the period from January to June 2012. 280 patients were enrolled in this study. Patients with current DVT before admission were excluded. Patients with ischemic stroke received prophylactic anticoagulation unless contraindicated while for those with hemorrhagic stroke, no anticoagulant prophylaxis was used. Informed consents to participate in the study were obtained from patients or their relatives. Methods: All subjects of this study were subjected to the following: a -History of the present illness and past history of any medical disorder with particular attention to HTN, DM, atrial fibrillation and smoking. b -Full general examination with special attention to ; blood pressure measurement, pulse, temperature and cardiac examination. During their hospital stay, all patients were examined for possibility of DVT (if the circumference of the an extremity was more than 1 cm larger than the other side, it was considered as swollen. Also we searched for local pain or tenderness). c -Full neurological examination. d -Routine investigations including complete  blood picture, renal and liver function tests,  bleeding profile (PT, PTT, INR) , random blood glucose levels, electrolytes, serum, C-reactive protein,, ECG, e -D-dimer, a suspected marker for DVT were done for all patients.
f -Radiological investigation including; brain CT on admission to clarify wether the stroke was of an ischemic or hemorrhagic etiology, and Doppler ultrasonography (DUS) at one and two weeks after admission or when DVT was clinically suspected before or after this time. DUS was done to the upper and lower limbs (paralyzed and healthy). g -Severity assessment was done using the commonly used scoring systems in ICU for critically ill patients, Glasgow coma scale. (GCS) 11 .4 % 88 .6 % The mean age for the patients was 60.5 years, 130 were males and 11. 4 % of the all were smokers. . The aim of our study was to establish the occurrence of early stroke-related DVT and to identify risk factors for its development. This work was a prospective study conducted from January to June 2012 at the stroke unit of Medical ICU at Zagazig University Hospitals. 280 patients were enrolled in this study.
Our findings showed that the frequency of DVT in acute stroke patients admitted to medical ICU was 8.93%. Out of 280 patient admitted to ICU having acute cerebrovascular accident; 25 got DVT during their stay in ICU.These results are consistent with a study performed by Bembenek et al. [7] ,at Poland in which 10.7% of stroke patients were complicated by DVT In a study carried out in four critical care unites in Assuit Main University Hospital at 2008, 6.66 % of the study group (critically ill medical patients) developed DVT during hospital stay [8] . In a study carried out to identify importance of prophylaxis against Venous Thromboembolism in "Anaesthesia ICU of Zagazig University Hospitals" at 2002 , 6 cases out of 92 were recorded to have DVT with an overall incidence of 6.5 % [9].
In three large randomised study groups, the prevalence ranged from 3.4 % to 6.6%. [10] . Vergouwen et al.
[11], in his study, reported clinically relevant DVT in 1% to 5% of the patients. In our study, newly developed early stroke-related DVT was predominantly distal (17 of 25 cases), which is consistent with other studies [12].We found that 19 out of the 25 complicated cases affected the paralyzed limb . This is in agreement with previous studies such as Brandstater et al.
[13], who found an incidence of DVT of approximately 50% within 2 weeks in the absence of heparin prophylaxis; the majority of these affected the paralyzed limbs and were asymptomatic. The risk of DVT correlated with the degree of paralysis. Based on this and previous studies, it can be concluded that patients with severe stroke have a higher propensity for developing DVT. Predilection for the paralyzed limb is probably explained by a combination of loss of the calf muscle pump and repeated minor trauma [14].
Our results revealed that older patients were more vulnerable to the emergence of DVT post stroke. The mean age for complicated group in our study was 64.04 years and age above 65 yrs was significantly complicated by DVT using univariate analysis of data (p=0.022).This is in agreement with Sun et al.
[15] who found DVT more frequent (28.0%) in the patients ranging 70 approximately 79 years.
In our study, there was no difference regarding gender in complicated cases (p=0.558 ) in ageement with most of the previous studies as Kong et al. [16] . who found DVT was not related to gender, race or ambulatory status. However, Sun et al.
[15], found a higher incidence of DVT observed in female more than in male (29.4% vs 18.0%, P = 0.004) from 488 cases he examined . In this study, Patients complicated with DVT had significantly higher percentage of smokers (21.9 % p=0.006) by univariate analysis of the data. Although it seems possible that elevated levels of fibrinogen may contribute to an increased rate of venous thromboembolism( VTE), the nature of the relationship between smoking and elevated fibrinogen levels appears much clearer. Indeed, it would appear that cigarette smoking is the strongest known environmental influence on plasma fibrinogen concentration and has consistently been linked to elevated plasma fibrinogen levels [17] . Tobacco smoke reduces the amount of oxygen carried in the blood and may damage vessel walls, potentially leading to clot formation [18] . As for co-morbid diseases, we found no significant difference regarding hypertension (p=0.461) , diabetes (p=0.143) or both together (p=0.841) upon predicting DVT occurrence . This was in correlation with previous studies in which no significant difference was mentioned regarding DM or HTN .
In our study , we found a high significance regarding atrial fibrillation using univariate analysis (11 out of 25 ; 21.6% , p=0.000) and multivariate regression analysis (p=0.002) . Noel et al. [19] ,found that the frequency of thromboembolic events in patients with AF far exceeded that in those without (P=0.001). Patients with AF were significantly older and had higher frequencies of cardiomegaly and history of cardiac failure, both conditions probably being linked. In view of these data, a possible pathophysiologic role of a poor hemodynamic situation as the main risk factor for deep venous thrombosis with an indirect effect of AF was considered. Therefore, it seems that AF is an independent risk factor for deep venous
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thrombosis or pulmonary embolism in stroke patients.
Our results revealed that 25 % of intracerebral hemorrhage cases were complicated with DVT (p= 0.006) while 7.5% of patients with ischemic stroke were complicated with DVT which is in line with the results of a study suggesting that patients with ICH may, in fact, be at higher risk for DVT than ischaemic stroke patients [20] . Gregory and Kuhlemeier [21] , investigated the prevalence of DVT in both hemorrhagic and thromboembolic stroke patients hospitalized acutely. They found that the presence of hemorrhagic stroke was an independent risk factor for DVT (p<0.0007). An additional risk factor for DVT included increased length of hospital stay (p<0.00001) Also, Skaf et al. [22] ,observed a surprisingly increased rate of DVT and VTE in hemorrhagic stroke patients in comparison to ischemic stroke patients. Although, they noted that the ischemic stroke patients use antithrombrotic prophylaxis more frequently which could account for the rate difference in hemorrhagic patients. The incidence of clinically apparent DVT was studied in a large cohort of hospitalized patients with stroke from 1979 to 2003 determined from the National Hospital Discharge Survey. DVT was reported in 0.74% of 1,4109,000 patients with ischemic stroke and in 1.37% of 1,606,000 patients with hemorrhagic stroke. The difference between patients with ischemic and hemorrhagic stroke probably is the result of less rigid preventive management and of a generally more severe focal deficit in the second group. In the CLOTS-2 (Clots in Legs or stockings after Stroke), DVT also occurred about twice as often after hemorrhagic stroke than after ischemic stroke (Clots in Legs or stockings after Stroke) Trial Collaboration 2010). From our study we can conclude: Incidence of DVT among patients with stroke during ICU stay was 8.93% being higher in hemorrhagic than ischemic strokes (25% vs. 7.5%). Patients complicated with DVT were characterized by being older and having higher percentage of smokers and presence of AF and higher presentation with ICH. Gender, co morbid diseases (DM, HTN) and GCS had no differences between complicated and uncomplicated patients.
Using multivariate regression analysis; presentation with AF and intracerebral hemorrhage were found to be the most important predictors of DVT occurrence.
* Recommendations:
Efforts should be made to improve nursing via integrated system that involves the cooperation of physician, physiotherapists, and radiologists to provide early and specific diagnosis, maintain limb function and joint mobility, avoid complications and moreover to qualify the patient at later stage to live near normal life. DVT prophylaxis should be given according to protocols 
